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7]^-^^^ ^^^]^]JL. ^^4^^ ^#/^3^-o>o|o^ 

^ 2:^«fl ^^S.^, ^^(Ohmic) ^^«^m-, ^^^^ li<^lfe 

^KSchottky) ^^^^1^ '^l* M-ic a.7ls^ rl-ol^s.* i^tb ^-^^^tb ^ 

pq^^o] ^^(Ohmic) Hfe ^^^^^^ ^HT-KSchottky) M-h^-v+s.^ 

£. 1 
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^^/^S.:^ M-ii^tfl o]^^2:* <^l-8-t!: ^ ^ ^^12: {Contacts fabric 

using heterostructure of met al/soni conduct or nanorods and fabrication method thereof} 

5. 30. ^ ^T^ofl lt).2l- ^S.^ M-i^^tfl olf^:^-^^ ^7]^ ^^^^ 

*V7l -^l^tl ^^]-^ CSAFMCcurrent sensing atomic force microscopy)^^ 7fl3^^ 

S. 4afe ^ ^^^1 ^(GOLD)ol 3.^^ ^^^S. ^^<^1 ^-a: ^^<^>"?! ^ 

10...7l?fl 

21-4 



10!to30036740 



<^:^: 2004/2/19 



12... -a-^*^!-"?! 

14. . 

15...^^. 

-ir ^^S*] Si^n ^^S.^, -2.^(0hmic) ^^<=>M, ^^^^ 

7l(Schottky) n^^^]^ 371^ ^B^l r^-cl^^l- i^tb ^^^^ ^ 

^^2^^^^^ ovqs^- oj:;,>j:3)-# oi^-^ sflci^ 7flte 21^17] ^itfl* 

^<^m7fl ^^V^ 3.7l7> 2l-o>^^^ 7]^ 
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^ ^}o]3.S. ^5^H ^ii^ ><I1S.^ ^cl-. <^1- % 

« 

'#.<i>7>7l (bottom up) ^^^] 2^-:^^ $ltq.. 

^ ^ ;^^«j.ol 2)-^ ^^(Ohmic) -i-<5l ^^J5]7l 7]^o] 

o]x^. H^^, 7]^<^^ ^b=.ii^7^^ ^^^^^ 911^^91 ^^^^-t ^^^^}^ 7]^o] ^^Sl 

[^T^o] o]^jL7} 7]^^ 

^^/AV^o]..^^ ^A^^ ^^^1 3:;i«fl ^o.^>yii. ^#:^i*J-<:>l^-ar ^^(Ohmic) ^^<^m- 

, ^'^]^ :diH?l(Schottky) ^^^'^'l^^ ^-^^ M-^ 37l^ ^H^l ^rf 

21-6 



1^K)036740 ^^ *a^>: 2004/2/19 

^<^1 i^^Ji. ^7i.i4i^^icfls!^- ^7r^# 'A>oi<HiAi^ ^>ol5i. 

^bfl n^-e). ;^|«J-ol ^^(Ohmic) S^^^^^^-i- rSiH^l (Schottky) 

8> ^ T^Sl-^ «>^^t!: ^^HH ^7] ^^^*>fe ^7] 

M-i^^tfl ^ 500nm <^1*>^M. 

9> ^ ^2:1-51 tiV^^ltb €aH<^ ^^'H, ^7l t+i^^tfl^ -ar^*^}"?! 

(ZnO). -^^^oM^. GaN, Si. InP. InAs, GaAs ^ <^11r ^^^l^*^ i^tb^. 

:0> ^ I3>^^t!: -i^lc^Hl ^c^A^ , >a-7l ^£^1 u|-ii^-tfl7]- n-^SS ^S. 

^l^A-l ^7l ^^3). ^^^*>^ ^4-. ^7] M-i^^^^ ^^^^ '3-71 # 

^•^^7V '^■71 ^S.j^fl i+lt^tj]s^ :^;^V ^^£.(electron) JS.^ €• Ni, Pt, Pd. Au, W ^ 
PtSi. NiSii4 ^Bl^V^^l^ *M i^tbtq-. 

!1> ^ tiV^^l^ ^A]c^]cl-| ^o]A^, -^7] ^^^]] l^-ic^tfl7> n-Bi-<a 
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^ ^7] ^S.^ ^-ii^tfl^ &t\. El-olBl-^(Ti), ^a^Pl^CAl), ^#(In) 

2> ^ ^2:1-31 tiV^^l^ o;t«^lAi, ^71 ^<^1 ^(Au) ^^ 

(Pt)ol 

3> . ■ Ir^^ .^^ «>.^^t!: ^'SHofl Sl'H'H. -^71 ^71^ 

-^-^^l^l^l ^7] ^ ^-5*1 10005. ^^2l7V . 

S. '^^^^ ^£.5^11 u|-ic^t|]sl 4i^:f-^6fl ciJElBl^ (sputtering). ^ 

Sfe ^^>13 ^^1^ (thermal or e-beam evaporation)^)- «<J-^^ ^tfl ^zj-Al?'!^ 
^7^1 ;» i-t^l-Jl. ^7] M-h^^rfliil- ^7l AHoflAife ^>ol<q. ^A^ofl ttJ-Bl- ^ 

^ ;^-l«J-ol a)-^ ^^(Ohmic) 3E^ ^^^'^^ ^^1^ ^BT'KSchottky) ^'^•^1 ^^^S, 
^ ^ ^^^^ tb^. 

€^ ^ ^ ^12: ij-^si «>^3it!: ^^H* >a->^i«V7n -i^tb^. ^ -i^-^^^fl 

m ^ ^"^-ui ^^s)^ ^-f^'ll^ •=! "i^]^ ^3^^ ^<^m-. ^^^^ -§-<H#-a: 
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^ n ^'^^ ^>^^3ES-A-1, «m» -fr7l-^^ '^^^^(MOVPE; Vapor Phase Epitaxy 
Metal Organic)*^ 7UU10) ^^^"i o.^ a^^^ ^£^1 M-i^^ 

tfl(12) ^<^1 sputtering), 2.^ ^^>^ (thermal or e-beam evaporation) 

ol-g-«flAi ^^(14')^ ^^^m^. <^.7lAi.. ^^(14')ol ^S. v+ic5l-ifl(l2) ^ 
:^o^S,^^s|7l tjfl^ofl, ;^l^ol ^#/^^^l ol^^^ -^^^^V ^Tfl ^^^S)^. cf*y=t!: 

f^^^ ^^o] ^ oX€^: ^7m ^i^^tfl(l2)5q- t+2^^rfl(12) A 

wV%^*>7fl 500nm <^1*>S. S"^. ^ >fl^S]r^^S. 

^71;^ ^A^^ ^ o;t^. «V^^-&1-711 '^'5*1 10005. ^l^m tt^. ^ 

^ ^1^*=^! ^-^1 ^"^^ ^ ""I 

5^11 ^>:^s}- ^^<:>1 ^^^} M-i^ ^^>4i;^>^ ^«H7> 7>^*1- 

> H 3^ 5 1<^ S.^m #^(14)^.^a^t!: ^^£^1 ^i^^^ ^7l^ 

^'^^■i- 2:AV*l-7l -^tfl •^'^It!: CSAFMCcurrent sensing atomic force microscopy)^^ 7fl^^^ 
^ ^.B^^ ^SHS-Ai. ^^o] 3.^^ ^^(15)* ^#/^£^ M-i^^tfl ol^^s(l2)(14)Sl 
^#<^ ^5^uL :^£^^ol f-ClO)^ <=>]-%-n^^ 7m ^^/^^«='>'S q-ic:^tfl ol^^S 
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i^^tfl(l2)fil ^7l;S:££» Si^m ^^S.^^, ^(GOLD) ^(15')2l- ^^o>oi uj.i^Bi-tfl(l2) Afo] 

(I-V) M-Bl-^a^. =L^^, Bfl-f A>H^ ^(G0LP)^(15')<^ ^«I)>H. «-^olat|-^ 

(breakdown) c»l ^€"9- (reverse voltage bias) ^■'^^ .^^^-i- 4^ $X^. . 

£ 4b^ £ 4a^ 'fJ-'^-^S. ^^(15)-^s. 'a:^<il-^ q-i::^tfl(i2)«^l ^(GOLD) 

#2}-€^/^^<^>*?! M-i^^^ <il#^^^S^l(14)(12)^ ^7l^S.3E.* SAj-tb ^^SA^, ^ 
^€ #(G0LD)(14)3zl-^iV:^<i>«5l(12) aVoH tg>g^ dikiH^l ^^^2e1o1>H 

^^-^^(I-V) ^^^^^ ^^]^, tfl^ -8V ti.ft|]olaLt)-^ol 'a<HM-:^l ^-i: ^£ 

^ ^^^tb ^Bt'I M-Bj-i^cl-. ol^ ^(Au)^ ^#T^(work function)7> 3.71 

611 ^-s-^s. ^^T^7> # ci-€- •^^<^Aii£ -^^m M-^ ^ ^ia«i-t:i-. 

£ 4c^ S. 4a ^ 4b5l- ^'^^S. ^^(15)^5. Bl-olBl-^(Ti)(14)4 ^(14")^ 

0>o^ M-i::^t(l(12)<^ <?i^^.^S. ^^l-tb ^ 'i^^^l* T^^^fl-H ^12:^ ^(14")/^*^1^^(14)/ 
A]-^o>c^ M-i:.^tll(12) ol^^^^S^l^ ^7l^5.3£.-l- 2:A>-^^3il.S.Ai . El-olBl.^(14) 
^ -*i^<>l-^(12) A>ol<ifl ;fl^<iflA-l ^^^^ol ^^o] ^^^^^ ^ 

^^-^-a-d-V) JS.'a^ M-Bl-^l=l-. ^-^^l^^^ ^^^71- 1^ si oil 51 

TEl-O-jBl-^ tfl^ofl A>^«flE. -^A>^ 43|.7> uhg-^ ^^*>tl-. 

^<*1 ^'^^ 7l;fl(10) ^«^1 ^fl^l^ ^1}-Sj=^S. A^:^^ ^S.:^l«+^ 

o}<^) l4ii^tfl(12)ofl •^#(14' )* ^^^1-3. o]^ t^^Sl^ M-i^T^l^ 3.7151 ^^(14)* 

^^^^1€ ^ ^&^17V n-^S3 ^^oV<^ i4ii^-tll (12)31 ^ ^"^-Br ^ 
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^-8- ^^^S. tilja^ "^^^71- ^ Ni. Pt. Pd. Au. W ^3}. ^bIaHs. :^«i(PtSi. NiSi ^)4r 

> Si^. n-B|-«a -tV^*^}"^ ul-iLS^-rfl (12)51 ^^^5.^. alm^ *a^^7l- ^hJL. 

^tfl ^# ^ Bl-olE]-^ (Ti)om. ^i^Pl^ (Al)^ ol-g-^ 

. T^Bl(Cu). ^ (Ag). ^:?l:(Mri). €(Fe). ai^SCCo) 3t^tb <=>l-8-^ . 

5> ['i'««H 1] 

6> - ^^/'ilr^oV'S M-i^^tfl 1 ^2:) 

ol-g-gfl i-l-iiL^tfl ^d\] ^(tfl^ 20 nm)3l- Bl-olBf^dO rm)/^ (20 nm)^ ^^«>S^i=l-. 

^^>^^ 7>^:^^3l- ^-a: ^^(emission current)^ 4-20 kV^il- 40-400 mA 
551-^1^, ^^^1 ^-§-71^ 10-5mmHg ^^S.. 7l;»fl^ ^-^r^S. -B-^l*V^T=f. 

^2i-*}7i ^4 'tvsi-oV'^ q-i^^tfl <^sii<^i* ^^m^^i^* <^l-8-«fl^i 2:>^V«fl ^ ^ 

j8> - ^^/AV5|-o>o| u).i^^-cflo:| ^71^ ^^(5- 4 

J9> #^/'a:^<i><?i M-i^^tfl ol^^2:o:| ^7l^ ^'^^ 2:A>«l-7l ^tfl ^^It!: CSAFKcurrent 
sensing atomic force microscopy)^^ ol-§-^^t).. ^ ^^cfl^ ^c] s^^g ol^tfl 
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. o]^% AFM <^1^1:^1* ^A>Al 0.12 N/m^ <^1-§-^t=1-. I-V ^'^^■i: ^■ 

o> -tl:^o>o^ q-i^sj-tflofl ^^o] ^a}-^ yi-^d\] oficlt!: ^7l^ s.^^ ^^7> 2^^} 

o>o^ M-ic^tfl o-|^:g-^^J(|# ^-at!: 2::?i«HA| ^4 ^f-^fl I-V ^^-i: ^51^. I-V ^ 

^ A] 20-40 nN^ ^7mT::l-. 
=i> i 4afe ^^sl^l ^^^}'^ I-V ^^-^S., ^ ^4 -^i^oVoi A> 

^. ^^^^sfe ^^7> ^ ^fe «ltfl^^^ I-V :a.^i=l-. "fl^ 

>^>H^ -g- ^<H1 ^^'H :e.2flol3.T=l-c:«5l ^^vS" (reverse voltage bias) 
^12:^ ^-f*^^ -a:^*^!-^ ^y^^M ^«fl ^^^] ^^si 

(reverse voltage bias) *H^-1 ^<H^^ ^eflolarf^^ ^;^m ^ 5^ 4b«^ ^ 

^o] tflef 8V ^7>;^1S. 
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e Ni. Pt. Pd. W ^4 >ae|AHS. ^^KPtSi. NiSi ^) * <^l-§-^^i '^l^ ^H^l :^ 

o^^^ tt.i^. -SL^ ^^^1 ^^'"•i. ^^H'^fl'H^ -i!:^*^]-^ x+ic^^^tfl ^ 

6fl B|-o|E}-^3i|-. -g-i- ^^^JL, 300-500 X:<^]^^ ^^^^ si (rapid thermal 

annealing)* ^4^>^^. ^ ^c<^V^ a.^<=>l^^^^ ^^^^-fl^i ^^^fe ^^^'^l I-V ^ 

^^o:^ ^ ^^(In). n^]^^ai)/<'^^^]^ai). ^Jr^T^lwCAl)/^ 

#S(Au) <^l-S-«fl^i ^^^^ 

44> ol^cflA^ -i^tb «V5+ ^<=>1. <i!:^<^>^ ^-ii^tfl^ ^h=.^]^ 3.7] 

^ ^-^^^15^1:51. oi^si ;^7l^ ^^^^ ;^l^tfl^i, ^^^i^^'^l ^-a: 

ii^m ^ 51^. ^^1. ^ 1i;^fl ^ii^7l# 

^<=^1 *>^"?1. €«>^ # ^ Slfe 71^^^ v+i.^S#Sl 7l# 7fl^3] "d^a- 

^oflAi Bfl^ t^>a^«?l ^ ^ ^ '^fl^l^ '^''"1 ^^"^ ^ 

o.^ ^^Al^lJL. ^^^^^ ^^/^^o}'^^ ^^^-i: ^ 

^§1 ^^.^-^l, :^^;=^-sj-ol ^4 -$-^(Ohmic) ^^^^IM-, ^'^"i" ^—^1 
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(Schottky) ^^^^1^ 3.7]^ ^S^l c^ol^^l: r^-<3=^V 

<^><^ 5a«H^i l--^^ ^1-^^ ^V^«^H^. ^^^ .^^^ ^'^^ ^ 
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[^^«^ 11 

^ i2.^(0hmic) ^B^lCSchottky) ^^^^1 € ^* ^ 

^ll^':*!) 9X^^. ^71 cl-<il-£.:E., 
7^}, ^^]^7\^ ^2). iJi;^> §^ q-i^Al^ie^, ^^:^S.5>)- <H5llol s\S.^] ^-§-5)^ ^Ht-I 

^fe ^^^s. A>-g.si5^^ ^ -^^-^s. ^^/^5.^1 q-i^^tfl ol^^2: 
31 

>ill*J-<=Hl $ic>lA-l. ^7] ^q- ^2:1:^ ^7] q-ic^cfl ^ ^^o^ 7^1 #o] 500nm 

ol«>ol -sV^ ^#/^H>fl q-in^tfl ol^^aE:» ol-g.^ ^2:^. 
[^^■^ 41 

^ll%<=>fl Si^^'I'^i, q-ic^cfl^ 'tV^<:>>«?!(ZnO). -tV^Bl-o-lB^-^, GaN. Si. InP. 

InAs, GaAs ^ ^11: "S^VM- <^1^^ € ^^.2.5. *|-^ 
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5) 

^^^^fe ^4-. ^71 tiVi^^ll M-^^^*^ ^^^^ ^71 '^at^7l- >a-7l M-i^^ 

tflo^ ^;^V^^:£(electron) ^.1=^ €- Ni. Pt. Pd, Au. W ^ PtSi. NiSi^^V ^-8: ^21>^><^1S. ;^ 

^ o.^ #^/^S.^l o]^^3i% 0]-%-^ T^Slr. 

m^^^ 7] 

^l6«J-<^ 5a<H^i. ^71 ^(Au) ^#(Pt)ol ^^-2.3. ^ 

^/^S.j«(| q-i^^tfl olf^^2:* <=>]-%-^ ^2:1:. 
81 

;^15*J- vfl^1 ^17«J- oli=i «^<^ $X^^^. ^71 ^q- ^2:1-^ ^71^ ^^^^ ^^^1 

5'l7l -^^71 ^ lOOOS. ol«>^ ^^1S17> ol^o1;^lS.^ € 

[^^^j- 91 
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>S-7l M-ii^tflfil >t^«.^6j| ^i5SlBl^ (sputtering). ^ ^^>^ 

i^Cthermal or e-beam evaporation)^ ^^^1?]^ ^^^llS- JL^^VoL. 

^ iL^COhmic) ^^^'^^^ :^<=>1^ ^H?USchottky) ^'^^<*1 M-E^i^iE.-^ € 

t 

101 

. ;*I19^«^ i^i^^i^ ^ ^1^*=*! 500nm ^]^7} 
111 

>l]9-^oi] ^o^A-l, ^7] M-i^^tflfe ^:^o]-"?i(ZnO). '^r^isl-'^M^ , GaN. Si, InP. 

InAs. GaAs ^ '^l^'i" 3E^«><^ ^ ^^^S -^^/^S^l ^-i^ 

121 

rfl^ ^^£.(electron) ^t:^ ^ Ni. Pt. Pd. Au. W ^ PtSi . NiSi^ ^b^aHj^ 

^ o]^^ s-f&V<=^ € ^^A^ ^^/^S.^1 M-ic^-tH oi^^s* 
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[^^^^ 13] 

141 

>1113%<=fl Si<H^i. ^71 ^-^l ^(Au) afe ^-H^(Pt)^ #^^^1^1^ i^^V 

I^^^ 151 

>>l7l7j ^«fl ^71 ^ -a^l lOOOS ^^51* «>fe ^^1- Cl € 
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